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State of the Science (1980s)
State of the Science (1980s)
State of the Science (mid 80s)
State of the Science (late 80s)
State of the Science (early 90s)
CIS moves to new building
Going into Business
• Verify newly
launched system
is returning
meaningful data
• Monitor system
deterioration over
time
Long-term Projects: NASA’s Landsat
4/5 Thermal Band Calibration
Four-Dimensional Cardiac Blood Flow Analysis Using
Color Doppler Echocardiography
Going into Business
An Imaging System for Non-Invasive Assessment of Dry
Skin & Topographic Assessment of Skin Wrinkles
Going into Business
Comparative Measurement of Soft Contact Lenses
Using the Modified K1-b MTF Analyzer: Aspen Analytics
Going into Business
Instrument for Accurate Measurement of Radiator Tank-To-
Header Joint Temperatures: General Motors/Harrison Radiators
Going into Business
RIT Research Corporation
Qualitative Thermographic Analysis of Portions of
the Kodak Facilities
Going into Business
B&W visible Thermal
RIT Research Corporation
A Combined Aerial and Ground Infrared Heat Loss
Study: RG&E and NYSERDA
Themes
LANDSAT
Earth Observing Satellite
MISI DIRS airborne
hyperspectral scanner
Research Vessels
LANDSAT
True Color Composite
Long-term Projects: NASA’s
Landsat 5/7 Thermal Band Calibration
Landsat Thermal Band
Lake Ontario/Erie May 11, 1992
RIT’s MISI
Lake Ontario/Ginna Oct. 6, 1998
Long-term Projects: Study of Great
Lakes Thermal Bar and Thermal Plumes
spectrometers
thermal
focal
plane
scan mirror
On-board
blackbody
Long-term Projects: Using RIT's
Modular Imaging Spectrometer Instrument for
Landsat Thermal Calibration
Long-term Projects: DIRSIG
• Walking & Flying Heads
Synthetic Scene Generation:
Crisis Scenario
• Drawn Segmented Scene: LWIR Radiometric Modeling for use
with Synthetic Scene Generation
Long-term Projects: DIRSIG
• 3D Real Objects: LWIR Radiometric Modeling for use with Synthetic Scene Generation
Radiance images at
0,30 and 60 degrees
showing ship
signatures as a function
of view angle. Note the
contrast variations and
the presence of a
thermal shadow (halo)
caused by specular
reflection of the warm
ship instead of the cold
sky.
Long-term Projects: DIRSIG
• 3D Real Objects: Measurement of Optical Properties of Materials Related to Ship Signatures:
Naval Research Laboratories
Long-term Projects: DIRSIG
• 3D Real Objects
Video digitized image
using a mirrored base
to present specular
shadows
Thermal variations
assigned within each
scene element
Sensor noise added
• 3D Real Objects: LWIR Radiometric Modeling for use with Synthetic Scene Gen.
Long-term Projects: DIRSIG
• Early Computer Generated DIRSIG Scene
Long-term Projects: DIRSIG
• Thermal IR scene stimulator
Long-term Projects: DIRSIG
• A Thermal Infrared Synthetic Image Generation Model
Long-term Projects: DIRSIG
• 3D Real Objects
Simulation facility and synthetic image
produced using physical models.
(Courtesy of Itek Corporation.)
Simulation facility and synthetic image
produced using physical models
(Courtesy of Itek Corporation.)
• 3D Real Objects
Long-term Projects: DIRSIG
Synthetic scene produced by
DIRSIG showing texture effects.Illustration of the ray-tracing process
for a simple framing camera
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Long-term Projects: DIRSIG
• DIRSIG Model: Description, Enhancements, and Validation
low-light-level thermal
fused
Clipart.mpf
Thermal Truth Imagery DIRSIG Imagery
•Synthetic Scene Generation for:
Satellite Design Trades
Satellite Tasking
Acquisition Conditions
Algorithm Development
•Synthetic Scene Generation for:
Different perspectives
Different times of day
Different sensor platforms
Thermal Truth ImageryDIRSIG Hawkeye Imagery
• DIRSIG Today: Low-Light-Level Simulations and
Extended Area Source Modeling
Long-term Projects: DIRSIG
• DIRSIG Today: Megascene
A color image made from
a simulated HYDICE flight
line (1 meter GSD).
Long-term Projects: DIRSIG
• DIRSIG Today: Microscene
Long-term Projects: DIRSIG
Real Image
MISI Line Scanner Image
DIRSIG Simulation
Simulation
• DIRSIG Today: Benefits of First Principles Based Modeling
Long-term Projects: DIRSIG
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Ph.D. Dissertations
Snyder, W., An in-scene parameter estimation method for quantitative image analysis.
Unpublished doctoral dissertation, Rochester Institute of Technology, New York,
1994.
Feng, X., Design and performance evaluation of a modular imaging spectrometer
instrument. Unpublished doctoral dissertation, Rochester Institute of Technology,
New York, 1995.
Gross, H., An image fusion algorithm for spatially enhancing spectral mixture maps.
Unpublished doctoral dissertation, U.S. Air Force, Rochester Institute of Technology,
New York, 1996.
Kuo, D., Synthetic image generation of factory stack and cooling tower plumes.
Unpublished doctoral dissertation, U.S. Air Force, Rochester Institute of Technology,
New York,1997.
Fairbanks, R., A characterization of the impact of clouds on remotely sensed water quality.
Unpublished doctoral dissertation, U.S. Air Force, Rochester Institute of Technology,
New York 1999.
Sanders, L., An Atmospheric Correction Technique for Hyperspectral Imagery. Unpublished
doctoral dissertation, Rochester Institute of Technology, New York, 1999.
Hernandez-Baquero, E., Characterization of the Earth's surface and atmosphere from
multispectral and hyperspectral thermal imagery. Unpublished doctoral dissertation,
Rochester Institute of Technology, New York, 2000.
Bishop, J., Modeling of Plume Dispersion and Interaction with the Surround of Synthetic
Imaging Applications. Unpublished doctoral dissertation, Rochester Institute of
Technology, New York, 2001.
Burton, Robin, Elastic LADAR Modeling for Synthetic Imaging Applications. Unpublished
doctoral dissertation, Rochester Institute of Technology, New York, 2002, US Air
Force.
Meyers, Jason, Modeling Polarimetric Imaging using DIRSIG. Unpublished doctoral
dissertation, Rochester Institute of Technology, New York, 2002, US Air Force.
Lee, Kyungsuk, A Subpixel Target Detection Algorithm for Hyperspectral Imagery,
Unpublished doctoral dissertation, Rochester Institute of Technology, New York,
2003.
M.S. Theses
A.J. Sydlik, 1981, "A technique for calculating atmospheric scattering and attenuation
effects of aerial photographic imagery from totally airborne acquired data"
Canadian Forces
Dennis Weiss, 1982, “The Effects of Mechanical Stress on Photographic Emulsions”
Canadian Forces
Arthur Byrnes, 1983, “A Comparison Study of Atmospheric Radiometric Calibration
Methods for Aerial Thermgrams” Canadian Forces
Jean Claude Croteau, 1983, “Comparison of Methods of MTF/OTF Analysis for Optical
Systems” Canadian Forces
Lawrence Maver, 1983, "The effects of shadow visibility on image interpretability"
George Grogan, 1983, "A model to predict the reflectance from a concrete surface as a
function of the sun-object-image angular relationship"
Ian. Macleod, 1984, "An airborne thermal remote sensing calibration technique" Canadian
Forces
William Volchok, 1985, "A study of multispectral temporal scene normalization using
pseudo-invariant features, applied to Landsat TM imagery"
Joseph Biegel, 1986, "Evaluation of quantitative aerial thermography"
Tim Hawes, 1987, "Land cover classification of Landsat thematic mapper images using
pseudoinvariant feature normalization applied to change detection" U.S. Air Force
Carl Salvaggio, 1987, "Automated segmentation of urban features from Landsat thematic
mapper imagery for use in pseudoinvariant feature temporal image normalization"
Denis Daoust, 1987, “Development of a Photometric Primary Transfer Standard for
Reflectance Goniospectrophotometry” Canadian Forces
Wayne Farrell, 1987, “Investigation of the Accuracy of Array Radiometry for Measuring
Pulsed Radiation Sources” Canadian Forces
Myra Bennett Pelz, 1989, "A robotic vision system for identifying and grasping objects"
(M.S. Computer Science)
John Francis, 1989, "Pixel-by-pixel reduction of atmospheric haze effects in multispectral
digital imagery"
Denis Robert, 1989, "Textural features for classification of images" Canadian Forces
Jan North, 1989, "Fourier image synthesis and slope spectrum analysis"
Michael Davis, 1990, "Bidirectional spectral reflectance field instrument"
Wendy Rosenblum, 1990, "Optimal selection of textural and spectral features for scene
segmentation"
synthetic aperture radar imagery"
Robert Rose, 1994, "The generation and comparison of multispectral synthetic textures"
Joseph Sirianni, 1994, "Heat transfer in DIRSIG an infrared synthetic scene generation
model"
Gary Ralph, 1994, "Characterization of the radiometric performance of an IR scene
projector" Canadian Forces
Jim Salicain, 1995, "Simulation of camera model sensor geometry effects"
Steven Nessmiller, 1995, "A comparison of the performance of non-parametric classifiers
with gaussian maximum likelihood for the classification of multispectral remotely
sensed data" U.S. Air Force
Serge Dutremble, 1995, "Temporal sampling of forward looking infrared imagery for
subresolution enhancement post processing" Canadian Forces
Alexander J. Granica, 1996, "Modeling of the radiometric characteristics of a simulated
flourescent imager"
Todd A. Kraska, 1996, "Digital Imaging and Remote Sensing Image Generation Model:
infrared airborne validation & input parameter analysis" U.S. Air Force
Frank J. Tantalo, 1996, "Modeling the MTF and noise characteristics of an image chain for
a synthetic image generation system"
Russell A. White, 1996, "Validation of Rochester Institute of Technology’s (RIT’s) Digital
Image and Remote Sensing Image Generation (DIRSIG) model-reflective region" U.S.
Air Force
Jeffrey Allen, 1997, "Methods of digital classification accuracy assessment"
Paul Llewellyn Barnes, 1997, "In-scene atmospheric correction for multispectral imagery"
Todd Birdsall, 1997, "The development of an analytical model for the Kodak digital
science color infrared cameras and its aerial imaging applications"
Phil Edwards, 1997, "A Canadian Resource Guide for a Water Quality Study of Lake
Ontario" Canadian Forces
Gary Robinson, 1997, "Evaluation of two applications of spectral mixing models to image
fusion" U.S. Air Force
David Schlingmeier, 1997, "Resolution enhancement of thermal infrared images via high
resolution class-map and statistical methods" Canadian Forces
Tom Haake, 1998, "Modeling Topography Effects with DIRSIG
David Joseph, 1998, "DIRSIG: A broadband validation and evaluation of potential for
infrared imaging spectroscopy"
Julia Laurenzano, 1998, "A comparative analysis of spectral band selection techniques"
U.S. Air Force
B.S. Projects
Jeffrey Sefl, 1983, "Determination of the transformation relationship of pseudo-invariant
features of two Landsat images"
Kirk Smedley, 1986, "Imaging land/water demarcation lines for coastal mapping"
David Sapone, 1988, "Verification of a thermal model through radiometric methods"
Joshua Colwell and Eric Higgins, 1988, "Determination of the modulation transfer
function of a thermal infrared line scanner"
Donald Marsh, 1989, "Photometric processing and interpretation of ratioed imagery by
multispectral discriminate analysis for separation of geologic types"
Fred Stellwagon, 1989, "Classification of mixed pixels"
Brian Jalet, 1991, "Evaluation of methods of cloud removal in multidate NOAA/AVHRR
imaging and its application to vegetational growth monitoring"
Mike Heath, 1991, "Perspective scene generation employing real imagery"
Stephen Ranck, 1991, "Establishment of a simple geographic information system utilizing
digital data"
James Schryver, 1991, "Topographical analysis of a raster geographic information
system"
Robert Rose, 1992, "Design of the information dissemination technique for a heat loss
study"
Joseph Sirianni, 1992, "Production of realistic-looking sky radiance in the SIG process"
Andy Martelli, 1992, "Color calibration of an Agfa matrix QCR camera for Ektar 100 and
125 color print films"
Mike Branciforte, 1993, "An automated video tracking unit based on a matched filter
segmentation algorithm"
Brian Heath, 1993, "Use of a quad cell in tracking a unit"
Debbie Wexler, 1993, "Texture generation using a stochastic model"
Michael Platt, 1994, "Evaluation of the feasibility of using digital terrain elevation models
for the generation of multispectral images at Landsat resolution"
Cory Mau, 1994, "Incorporation of wind effects in IR scene simulation"
Paul Barnes, 1995, "Introduction of vegetation canopy models into DIRSIG"
Jeff Ducharme, 1995, "Atmospheric downwelled radiance"
Chip Garnier, 1995, "Integrating sphere calibration"
Jeff Allen, 1996, "Comparison of modeled and real vegetation imagery"
Emmett Ientilucci, 1996, "Blackbody calibration of MISI"
Rose of Sharon Daly, 2002, “Polarimetric Imaging”
Matthew D. Egan, 2002, “Detection and Analysis of Industrial Gas Plumes”
Carolyn S. Kennedy, 2002, “The Testing and Assessment of Texturing Tools Used to Build
Scenes in DIRSIG”
David Pogorzala, 2002, “Setting Fire to CIS, Small - Scale Combustion Chamber and
Instrumentation”
Jonathan Antal, 2002, “Error Characterization of Hyperspectral Products with Emphasis
on Atmospheric Correction Techniques”
Kenneth R. Ewald, 2002, “Creation of ISO Target 16067-1”
Jared Clock, 2003, “Inexpensive Color Infrared Camera”
Gary Hoffmann, 2003, “Visual Enhancement of the Archimedes Palimpsest Using a Target
Detection Algorithm”
Jill Marcin, 2003, “Effects of Contamination on Spectral Signatures”
Brandon Migdal, 2004, Watermark Extraction Methods For Linearly Distorted Images to
Maximize Signal-to-Noise Ratio
Alvin Spivey, 2004, An approach to synthetic scene completion and periodic noise
removal by image inpainting and resynthesis.
Seth Weith-Glushko, 2004, Automatic Tie-Point Generation for Oblique Aerial Imagery: An
Algorithm



